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COCOANUT MEAL VS. COTTONSEED MEAL FOR DAIRY COWS 
P. V. EWIXG, S N I ~ ~ A L  HUSBANDMAN 
AND 
E. R. SPESCK, ANINAL HUSBANDMAN 
'This report covers an  experiment lnarle t o  compare the relative feed- 
ing values for clairy comrs of cocoanut ancl cottonseed meals. Ten cows 
from the Rsperin~ent Station herd ~vere  grouped into two lots after 
due coneicleration hac1 heen given to their prerious feeding and per- 
forrrlnnce. The feeding Iwgan Octol~er 14, 191'7. The experiment was 
on a seven-day 1)asis R I I ~  contin~lec! for sixteen weeks. This tinie was 
divicled into fire periotls. ' rhe rations consistecl of 25 pounds of silage 
and variable quantity of s t ra~v as the roughage, plus a cluantity of 
concentrate consisting of three parts vlleat 11ran ancl two parts peanut 
menl, plus a supplemental concentrate consisting of either cocoanut 
mez11. cottonseed meal, or a mixture of equal parts of these, according 
to the feeding schedule, whicli was as follows: 
Table 1.-Feeding schedule. Explanation-"C. N. M."=cocosnut msal. "C. S. M."=cotton- 
seed meal, "Conc."=concentrates, "X"=check showing whether or not feed 
indicated at top of column was fed on dnte mentioned. 
Each lot was fed on the 11asis of an  average ration for each cow of 
that  lot. The cows within the lots were fed according to production, 
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but the total feed for the two lots remained practically stationary. This 
necessitated an individual feeding schedule for each cow, as well as 
individual production records. Only the summaries and totals by lots 
are included in this report. 
Analysis of Cocoanut Meal 
The analysis o f  the cocoanut meal fed, as compared with the average 
analysis of cocoanut meals, as given by Henry and Morrison, was as 
follows : 
Table 2.-Analysis of cocoanut meal. 
The similarity of the two analyses shows plainly that the figures as 
given by Henry and Morrison are entirely applicable in calculating 
the adequacy of t h j ~  feed in  the ration in  supplying its quota of total 
digestible crude protein and total digestible nutrients. 
Nutrients. 
Protein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fat  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crudefiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Nitrogen-free extract. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digestible Xutrients 
Table 3.-Probable digestible cruds protein and iota! digeati ble nutrients 
per 100 pounds of feed. 
Sample. 
20.94 
6.35 
10.86 
47.19 
7.98 
6.68 
Feed. 
H. & M. 
20.90 
8.10 . 
11.20 
45.30 
9.60 
4.90 
Wheat straw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Silage (immature). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheatbran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Peanutmeal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cocoanutmeal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cottonseed meal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crude protein. 
By the use of these figures the adequacy of each ration fed was cal- 
culated. I n  this connection i t  should be noted that the cocoanut meal 
and cottonseed meal were compared on the basis of their total digestible 
nutrients and not in proportion to or on the basis of their digestible 
crudc protein. This was advisable from several standpoints. The cocoa- 
nut nea l  is not capable of being fed in sufficient quantity to supply the 
bulk of the required protein and in  the ration as planned an adequacy 
of protein was gu~ranteed, so that any excess of nutrients went for 
prodnction. Since the cocoanut meal and cottonseed meal approxi- 
mated each other closely in total digestible nutrients (79.0 and 78.2) 
they mere arranged in the test on the pound-for-pound basis. 
Total 
digestible 
nutrients. 
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Prevazlihg Prices 
The prices obtaining for the feeds used at  the time of starting this 
test are given in the following table: 
Table 4.-Prices of feeds used . 
Records of Lots 
Feed . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Silage 
Straw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Peanut meal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cottonseed meal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cocoanul meal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
The following tahle shows the weekly record for each lot during the 
test . It is from this table that we obtain the data upon which con- 
clusions are drawn . 
Per ton . 
. $ 5.00 
8.00 
38.00 
40.00 
52.00 
39.00 
Per pound . 
$0.0025 
. 0040 
. 0190 
. 0200 
. 0260 
. 0195 
Lot . 
1 . . . . .  
. . . . .  1 
..... 2 
:: : : : : 
1 ..... 
1 . . . . .  
1 . . . . .  
2 . . . . .  
2 . . . . .  
2 . . . . .  
. . . . .  2 
2 . . . . .  
2 . . . . .  
2 . . . . .  
2 . . . . .  
2 . . . . .  
2 . . . . .  
2 . . . . .  
2 . . . . .  
2 . . . . . .  
2 . . . . .  
2 . . . .  .* 
2 . . . . .  
1 . . . . .  
. . . . .  1 
. . . . .  1 
1 . . . . .  
. . . . . .  
1 . . . . .  
1 . . . . .  
1 . . . . .  
Table &-Weekly record of each lot during test . 
Silage . 
-- 
875 
875 
875 
Straw . 
201 
201 
198 
C.N.M. 
52.5 
52.5 
105.0 
Conc . 
182 
182 
182 
83.5 
70.0 
70.0 
70.0 
35.0 
35.0 
70.0 
70.0 
64.5 
70.0 
60.0 
35.0 
35.0 
52.5 
52.5 
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
35.0 
35.0 
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. ....... 
35.0 
35.0 
220 
23s 
238 
238 
238 
238 
238 
238 
218.5 
238 
207 
238 
238 
182 
182 
182 
225.5 
238 
238 
238 
238 
238 
238 
238 
238 
238 
238 
238 
238 
218 :?81 231 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
875 
C.S.M. 
-----. 
52.5 
52.5 
. . . . . . . .  
195 
206 
220 
450 
. 410 
365 
380 
390 
390 
390 
400 
201 
201 
198 
218 
231 
195 
, 206 
220 
450 
410 
365 
380 
390 
. 300 
390 
400 
Per 
cent 
fat  . 
5.65 
5.43 
5.69 
Milk . 
549.5 
525.8 
533.8 
........ 
. . . . . . . .  
........ 
........ 
35.0 
35.0 
. . . . . . . .  
. . . . . . . .  
........ 
. . . . . . . .  
........ 
35.0 
35.0 
52.5 
52.5 
105 
87.5 
70.0 
70.0 
70.0 
35.0 
35.0 
70.0 
70.0 
70.0 
70.0 
70.0 
35.0 
35.0 
6.53 
5.76 
5.96 
5.79 
5.54' 
6.39 
6.28 
6.08 
6.32 
6.46 
. 6.33 
6.27 
5.54 
5.63 
5.85 
6.23 
5.53 
6.29 
5.75 
5.75 
6.09 
5.99 
5.98 
5.96 
5.79 
6.06 
6.15 
441.8 
463.0 
441.4 
511.5 
508.6 
397.2 
376.0 
359.5 
354.7 
339.7 
321.2 
325.6 
332.8 
549.7 
498.7 
504.7 
446.1 
412.5 
400.7 
446.7 
452.4 
444.6 
446.9 
437.3 
448.2 
423.0 
429.2 
416.7 
425.1 
Lbs . 
fat . 
31.08 
28.57 
30.37 
Weights . 
3902 
3945 
28.86 
26.67 
26.31 
29.59 
28.18 
25.40 
23.61 
21.85 
6.4322.81 
21.47 
20.75 
20.62 
20.86 
30.48 
28.06 . 
29.51 
27.78 
23.81 
25.21 
25.78 
26.056 
27.07 : 
5.7625.75  ; 
26.19 
26.81 
25.22 
25.84 
25.26 
26.15 
4235 
4125 
4150 
4065 
3975 
3935 
4125 
4235 
3990 
3845 
'ON. 
ITrorn Table 5 we procure the figures for Table 6, nhich shbws the 
average food consumption on the cocoanut meal ration, on the cotton- 
seed meal ration and on the mixture of the two. 
Table 6.-Total and average records p l  r lot of five cows, according to supplemental concentrate. 
C.  N. C. S. 1 ::" Straw. 1 Con, I M. 1 M. 1 Milk. 1 % 
fat. 
-------
IT 10 weeks C. \. S. M .  .  . . . 0 .  . . . 8750 0 2983!2255.5  2311.5 . . . 7 3 3 .  752.5  . . .  4 1 4 2 . 6  4395 3 6 .09 5 96
12 weeks both. . . . . . . . . . 10500 3724 2632 490 490 5426.7 5.86 
1 week C. N. M .  . . . . . . 875 2983 225.55 73 .3  . . . . . . 414.26 6 .09  
1 week C. S. M . .  . . . . . . 875 2983 231.15 . . 75.25 439.53 5 .96  
lweekboth  . . . . . . . . . . .  I : !  875 3103219.3 4018 4 0 . 8  452.22 5 .86  
Feed Cost of Proc7uction, 
Lbs. 
fat. 
From these tables i t  is possihle to calculate tlie feed o o ~ t  per pound 
of milk and per pouncl of butter fat. We find that  for the cocoanut 
meal, cottonseed meal, ancl mixed rations, the feed cost per pouncl of 
mil?< is $0.0222, $0.0223, ancl $0.0211, respectirely, ancl for pounds of 
hutter fat, $0.364, $0.375, and $0.360, respectivelj.. 
From these results i t  is apparent that  so f a r  as economy of pro- 
duction was concerllecl there nras not a great deal of difference between 
the three kinds of rations coinpared. Tlle ration containing both cocoa- 
n u t  and cottonseecl meals p r o ~ e d  the most economical, ~vhile the milk 
produced on the cottonseed meal ration was slightly more expensive 
t h m  that  produced on cocoanut ~neal .  So far as the feed cost of a 
pound of butter fa t  was concerned, on the cocoanut meal ration the 
cost per pouncl was over one cent less t l ~ a n  on the cottonseed meal 
ratiou, ~.lrliile the cost way least on the mixeel ration. 
SF) Par 3s percenta~es of butter f a t  were concerned, here again the 
cocoanut meal feeding l~rocluced on the aT-erage through the entire 
experinlent about .2 per cent. more of hutter fat, averaging 6.1 per 
cent, while both the cottonseecl meal nncl misecl ration yieldecl on the 
average of 5.9 per cent. 01 butter fat. Thus from the standpoint of 
production the rations containing l~o th  cocoanut meal and cottonseed 
meal proved most economical. 
The weights of the conTs remained prnctic-ally constant from start 
t o  finish, each lot vejghing a t  the c lo~e  of the experiment within a few 
pounds of the weight a t  the beginning. We can, therefore, consider 
any g"11 or loss in  weights as negli,~ihle. 
Cost of 
. feed. 
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Conclus ions  
I n  general, our results corresponcl with previous experiments con- 
ducted to test the feeding value of cocoanut meal. Of this feed, Henry 
and Morrison* have the following to say: 
"Cocoanut  Men7.--The reeiclue from the manufacture of oil from 
the cocoannt, C'ocos iVuciferu, known as cocoanut meal, is  lower i n  
crnde protcin than the oil nieals previously cliscussecl but i t  contains 
somewhat more crude protein than wheat bran and much more f a t  
ancl has a higher feeding value. It is used to some extent by the dairy- 
men in the Paciiic Coast States a ~ c l  produces butter of good quality 
and firmness, therefore being veil aclapteci to summer feeding. Euro- 
pean experience shows that  cocoanut .meal may be fed with success to 
horses, sheep, and swine. On account of its tendency to tu rn  rancid 
it can be kept b u t  rl few ~veeks in  warm weather." 
This last point, rancicli$-. mas a decidedly noticeable factor. Somc 
sackg were sweet and palatnhle: while others were clecidedly rancid and 
unpalatable, the corns frequently refusing to eat  the feed containing the 
meal. The worst difficulty met in conclucting the experiment was to 
get the cows to eat the required amounts of cocoanut meals, which 
caused a change from the origin81 plans. 
As a general conelusion, i t  seems as though some cocoanut meal can 
profitahlp be addecl to clairy rations in  the place of a part  of the cotton- 
seed meal. hut, ou-ing to lack of palatability, two pounds per head p r  
day is prohal-)ly the extent of substitution possible. 
"Feeds and Feeding, p. 170. 
